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Amendment to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1. (canceled). 

2. (currently amended): A volume allocatino method in a storaoe 
manaoement svstem for manaaina operation of a storaoe dev ice connected via a 
network bv use of a storage management server, the volume allocating method 

comprising: 

receiving, via the network, a condition for allocatino a volume, whe rein the 
condition is designated bv a client: 

obtaining information on operation historv of the storage device from a 
memorv device for storing, as historv. information includ ing a performance value of a 
disk group obtained upon actuallv operating the sto rage device: 

obtaining from the storage device information on specifica tion values including 
a performance value of the stor age device: 

determining at least one candidate of an allocable volu me bv obtaining a 
performance margin and using the performance marg in to determine the at least one 
candidate of an allocable volume in accordance with the received condition for 
allocating the volume and based on the information on th e operation histon/ of the 
storage device and the information on specification v alues of the storage device: 
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transmitting information on the volume of the at least one candidate to the 

client: 

receiving the information on the volume of the at least one candidate In the 

client: 

receiving from the client a reouest to allocate a volume selected from the at 
least one candidate: 

allocating the volume to the storage device in accordance with the information 
on the volume selected from the at least one candidate: 

A volume al l ocat i ng mothod according to C l aim 1 , further compriGing: 

storing previously, in the memory device, a plurality of policies, one of which is 
selected by designating the condition for allocating the volume in the client, wherein 
each of the plurality of policies includes information on at least the performance 
value and an operating time zone; and 

storing previously, in the memory device, information on a forecasted 
performance value per unit time, a theoretical performance value, and information on 
the operation history of the volume of the disk group as an allocation target, 

wherein the forecasted performance value is an average performance value 
per unit time based on the operation history of a capacity ,-af»€l 

wherein the theoretical performance value is a performance value at which 
the disk group theoretically exhibits maximum performancej_and 

wherein the performance value at which the disk group th eoreticallv exhibits 
maximum performance is obtained bv multiolving the number of drives in the disk 
group bv the performance of each drive . 
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3. (previously presented): A volume allocating nnethod according to Claim 2, 
\wherein the step of determining the at least one candidate further comprises: 

obtaining the performance margin by using the theoretical performance value 
and the forecasted performance value per unit time of the volume included in the 
disk group; 

subtracting the performance value designated by the policy from the obtained 
performance margin; and 

determining, as the at least one candidate, the volume of the disk group when 
the obtained value is positive as a result of the subtraction. 

4. (currently amended): A storage management server for managing the 
operation of a storage device connected via a network, the storage management 
server comprising: 

a database for operation history which stores, as history, information including 
a performance value of a disk group obtained upon operating the storage device; 

a database for a volume performance value which stores information on 
specification values including performance, reliability, and a capacity of the storage 
device obtained from the storage device; 

a policy database which stores information on policies including the 
performance corresponding to a plurality of set policies; 

first processing means which calculates a forecasted performance value from 
the information on the performance value of the disk group stored in the database for 
operation history, 
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wherein the forecasted performance value is an average performance value 
per unit time based on the operation history; 

second processing means which obtains a performance margin by using a 
theoretical performance value of the volume and the forecasted performance value 
obtained by the first processing means, 

wherein the theoretical performance value is a performance value at which 
the disk group theoretically exhibits maximum performancej_and 

wherein the performance value at which the disk croup theoreticallv exhibits 
maximum performance is obtained bv multiplvina the number of drives in the disk 
group bv the performance of each drive : and 

volume determination processing means which determines at least one 
allocation candidate for allocating the volume in accordance with a calculation result 
of the second processing means. 

5. (previously presented): A storage management server according to Claim 

4, 

wherein the first processing means calculates the forecasted performance 
value per unit time based on information on the performance value obtained from the 
database for operation history, and 

wherein the database for a volume performance value stores information on 
the forecasted performance value per unit time obtained by the first processing 
means, corresponding to the disk group. 
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6. (previously presented): A storage nnanagement server according to Claim 

4. 

wherein the second processing means performs processing for obtaining a 
difference between the performance margin per unit time and a designated 
performance value stored in the policy database, and 

wherein the volume determination processing means determines, as the at 
least one allocation candidate, the volume which is obtained by the second 
processing means when the difference which is obtained is positive. 

7. (previously presented): A storage management server according to Claim 
4, further comprising: 

means for transmitting information indicating a volume candidate determined 
by the volume determination processing means so as to display the information on a 
client connected to the storage management server; and 

means for receiving the information on the volume allocation selected by the 
client in accordance with the displayed information. 

8. (previously presented): A system having a storage management server 
according to Claim 4, 

wherein the storage management server has a client connected thereto via 
the network, and 

wherein the client comprises: 

means for designating and inputting a condition for allocating the volume; 
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means for displaying infornnation indicating the at least one allocation 
candidate determined by the volume determination processing means; and 

means for transmitting to the storage management server, the information on 
the volume allocation selected from the volume information of the at least one 
allocation candidate displayed on the means for displaying. 

9. (currently amended): A program for selecting and generating at least one 
volume candidate functioning on a storage management server, the storage 
management server comprising a database on operation history for storing, as 
history, information including a performance value of a disk group obtained by 
operating a storage device connected via a network, a database for a volume 
performance value for storing information on specification values including 
performance, reliability, and a capacity of the storage device, obtained from the 
storage device, and a policy database for storing information on a policy including 
the performance corresponding to a plurality of set policies, the program for 
generating the at least one volume candidate comprising: 

a first processing step of calculating a forecasted performance value from the 
information on the performance value of the disk group stored in the database on the 
operation history, 

wherein the forecasted performance value is an average performance value 
per unit time based on the operation history; 

a second processing step of obtaining a performance margin based on a 
theoretical performance value of the volume and the forecasted performance value 
obtained in the first processing step. 
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wherein the theoretical performance value is a performance value at which 
the disk group theoretically exhibits maximum performancej^^and 

wherein the performance value at which the disk group theoreticallv exhibits 
maximum performance is obtained bv multiplvino the number of drives in the disk 
crouD by the performance of each drive : 

a volume determination processing step of determining the at least one 
volume candidate for allocating the volume in accordance with a calculation result of 
the second processing step; and 

a step of generating information for displaying the least one volume candidate 
from information based on the volume determination processing step, so as to 
display the at least one volume candidate on a client connected to the storage 
management server. 

10. (currently amended): A volume allocatina method in a storaoe 
manaoement svstem for manaoino operation of a storaoe dev ice connected via a 
network bv use of a storage management sen/er. the volume allQ catina method 
comprisino: 

receiving, via the network, a condition for allocatina a volume, wherein the 
condition is designated bv a client: 

obtaining information on operation historv of the storag e device from a 
memorv device for storing, as history, information including a performance value of a 
disk group obtained uoon actually operating the storage device: 

obtaining from the storage device information on specification v alues including 
a performance value of the storage device: 
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determining at least one candidate of an allocable volume bv obtaining a 
performance margin and using the performance margin to determine the at least one 
candidate of an allocable volume in accordance with the received condition for 
allocating the volume and based on the information on the operation historv of the 
storage device and the information on specification values of the storage device: 

transmitting information on the volume of the at least one candidate to the 

client: 

receiving the information on the volume of the at least one candidate in the 

client: 

receiving from the client a reouest to allocate a volume selected from the at 
least one candidate: 

allocating the volume to the storage device in accordance with the information 
on the volume selected from the at least one candidate: 

A volume a l locat i ng method accord i ng to C l a i m 1 , further compr i sing: 

previously storing, in a memory device of the storage management server, a 
plurality of policies including information on at least the performance value and the 
operating time zone; 

previously storing, in the memory device of the storage management sen/er, 
information on a forecasted performance value per unit time, theoretical performance 
value, and volume of the disk group as the allocation target, 

wherein the forecasted performance value is an average performance value 
per unit time calculated using information on the operation history of a capacity, and 

wherein the theoretical performance value is a performance value at which 
the disk group theoretically exhibits maximum performancejuand 
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wherein the performance value at which the disk group theoretically exhibits 
maximunn performance is obtained bv multlDlvina the number of drives in the disk 
Group bv the performance of each drive : 

displaying, on a display screen of the client, information on the plurality of 
policies transmitted from the storage management server; 

selecting one policy by use of input means of the client, from the plurality of 
policies displayed on the display screen; 

displaying, on the display screen, volume information of the received allocated 
at least one candidate; 

selecting and designating one of the allocated at least one candidate 
displayed on the display screen; and 

transmitting, to the storage management server, information on the 
designated allocated at least one candidate. 

1 1 . (currently amended): A storage management server for managing 
operation of a storage device connected via a network, comprising: 

a database for operation history which stores, as history, information including 
a performance value of a disk group obtained upon operating the storage device; 

a database for a volume performance value which stores information on 
specification values including a performance value of the storage device; 

processing means which calculates a forecasted performance value from the 
information on the performance value of the disk group stored in the database for 
operation history and which obtains a performance margin per unit time using the 
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obtained forecasted performance value and a theoretical perfornnance value stored 
in the database for a volume performance value, 

wherein the forecasted performance value is an average performance value 
per unit time based on the operation history, and 

wherein the theoretical performance is a performance value at which the disk 
group theoretically exhibits maximum performance^^aod 

wherein the performance value at which the disk group theoreticallv exhibits 
maximum performance is obtained bv multiplvino the number of drives in the disk 
group bv the performance of each drive : 

volume determination processing means which determines at least one 
candidate for allocating a volume in accordance with a calculation result of the 
processing means; and 

means for transmitting, to a client connected to the storage management 
server, information indicating the at least one candidate determined by the volume 
determination processing means. 

1 2. (original): A storage management sen/er according to Claim 1 1 , further 
comprising: 

a policy database which stores information on a policy including the 
performance corresponding to a plurality of set policies. 

13. (previously presented): A storage management server according to 
Claim 1 1 , wherein the database for a volume performance value stores a disk group 



11 



U.S. Application No. 10/649,636 



Attorney Docket: 520.43064X00 



name, reliability, a capacity, the theoretical performance value, and the forecasted 
performance value corresponding to the disk group. 

14. (previously presented): A storage management server according to 
Claim 1 1 , wherein the database for operation history stores a disk group name and 
an actual estimated performance value corresponding to the disk group. 

15. (previously presented): A storage management server according to 
Claim 12, wherein the processing means comprises: 

first processing means which obtains the unit time from the designated policy 
and which segments the history information stored in the database on the operation 
history per unit time; 

second processing means which obtains an average of the segmented data 
and which obtain the forecasted performance value; 

third processing means which obtains the performance margin by subtracting 
the forecasted performance value from the theoretical performance value per unit 
time and which subtract the performance value designated by the policy from the 
performance margin per short time; and 

fourth processing means which determines whether or not the subtracted 
value is positive and which determine the volume of the target disk group if the 
subtracted value is positive. 

16. (previously presented): A storage management server according to 
Claim 1 1 , wherein the client comprises: 
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means for receiving information for allocating the volume selected from the 
received at least one candidate by the client; and 

means for transmitting, to the storage device, the information for allocating the 
volume received by the receiving means so as to allocate the volume of the storage 
device. 

17. (previously presented): A system according to Claim 8, wherein the 
display means of the client displays the information indicating a name, performance, 
and reliability of the disk group as the at least one allocation candidate. 

18. (canceled). 

19. (currently amended): A volume allocating method in a storage 
management system, comprising: 

receiving a condition on requested performance per operating time zone of a 
volume designated by a client; 

referring to history information obtained from a result of actually operating disk 
groups; 

calculating a performance margin of each disk group upon allocating the 
volumes of the disk groups by subtracting a forecasted performance value from a 
theoretical performance value, 

wherein the forecasted performance value is an average performance value 
per unit time based on the operation history, and 
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wherein the theoretical performance value is a performance value at which 
the disk group theoretically exhibits maximum performance , and 

wherein the performance value at which the disk group theoreticallv exhibits 
maximum performance is obtained bv muitiplvino the number of drives in the disk 
arouD bv the performance of each drive : 

obtaining at least one volume candidate as an allocation target from the disk 
groups In accordance with a result of calculating the performance margin and 
presenting the at least one volume candidate to the client; and 

receiving and storing one volume candidate selected by the client. 

20. (currently amended): A volume allocating method in a storage 
management system according to Claim 19, further comprising the step of: 

displaying the at least one volume candidate as the allocation target on a 
display screen of the client and selecting one volume candidate of the displayed at 
least one volume candidate. 

21 . (new): A volume allocating method according to Claim 2, further 
comprising: 

displaying information including at least the performance value and reliability 
corresponding to the policy, an index for selecting a memory capacity, and an index 
for selecting the policy on the display screen of the client so as to designate the 
condition for allocating the volume by the client. 
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22. (new): A volume allocating method according to Claim 10, further 
comprising: 

displaying information including at least the performance value and reliability 
corresponding to the policy, an index for selecting a memory capacity, and an index 
for selecting the policy on the display screen of the client so as to designate the 
condition for allocating the volume by the client. 
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